Visualizing Data on Cooley
with ParaView

Joseph Insley Silvio Rizzi Janet Knowles
Lead, Visualization & Data Analysis Assistant Computer Scientist Principal Software Engineering Specialist
Argonne Leadership Computing Facility = Argonne Leadership Computing Facility = Argonne Leadership Computing Facility

1 Argonne Leadership Computing Facility Argonne A

AAAAAAAAAAAAAAAAAA



Software for visualization hands on session

If you would like to follow along the visualization hands on activities, we
recommend that you download and install ParaView version 5.8 in advance.

Please point your browser to htips://www.paraview.org/download/

« Windows

Download and install Paraview-5.8.0-Windows-Python3.7-msvc2015-64bit.exe
Note: if you find and error about VCOMP140.DLL, there is a possible solution here
https://discourse.paraview.org/t/missing-dil/3650

* Linux
Download and untar Paraview-5.8.0-MPI-Linux-Python3.7-64bit.tar.gz

« macOS
Download and install Paraview-5.8.0-MPI-0SX10.12-Python2.7-64bit.dmg
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Where to get it...

ParaView

— WWW.paraview.org

A version of this tutorial

— www.alcf.anl.gov/user-guides/vis-paraview-red-blood-cell-tutorial

Download data
— web.alcf.anl.gov/visinternal/MISC/BLOODFLOW ANIMATION DATA.tar.qgz
(272MB/390MB)

— web.alcf.anl.gov/visinternal/MISC/BLOODFLOW ANIMATION DATA SMALL.tar.gz
(136MB/195MB)

— Available on Cooley:
* /lus/theta-fsO/projects/Comp_Perf Workshop/visualization/DATA/BLOODFLOW_TUTORIAL _DATA
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The

More Information ParaView Guide IR

Paraliew 4.3

® 0@ y paraview x  +

< C @ paraview.org

Online Help—-F1 %
The ParaView User’s Guide

M ParaView  #vout v Fiavors v Domains v Resources v Developer Tools

What have you

| | | | | ] 2
#RenderedinParaVie w . Umﬂ\ﬁﬂmm
—WWW Da raview Orq DaraVIeW-QUI e Kitware =
+ = L = .
[
Welcome to ParaView
ParaView is an open-source, multi-platform data analysis and visualization application 2w users can quickly build
visualizations to analyze their data using qualitative and quantitative techniques. The data exploration can be done
nteractively In 3D or programmatically Ul e e
® m paraview x +
ParaView was developed to analyze extremely large datase/
u on supercomputers to analyze datasets of petascale sizeag € C @ discourse.paraview.org or BB O
in many national laboratories, universities and industrj
— | ParaView
L] L ]
| =

Kitware is hiring
1f you enjoy working with VTK/ParaView/VTK-m and tools like these and love programming, why not be a part of the team?

| ] | ]
We are looking to developers to our i team. If you are a talented visualization researcher and developer with strong
C++ skills, please consider applying. You will jin a great team and work on many interesting and challenging technical problems.
For a complete listing of open positions hitps:/jobs kitware.con.

all categories » || alltags » Latest New(12) Unread(3) Top + New Topic

— discourse.paraview.org g

Alow-traffic category with announcements of interest to the
ParaView community including releases and community

™ ParaView Support 1h

news. o Drawing isolines (unfilled) from VTK R
legacy files .
: 120 ™
ParaView Support i u ParaView Support
A place for questions about ParaView usage, building, and
installation as well as general discussion about ParaView
Hardware recommendation for medium )
In Situ Support 1/ mon m size datasets 8h
 ParaView Support
Aplace for questions about in situ visualization with
ParaView including ParaView Catalyst.
Unable to cycle timesteps with python on .

Web Support 10/ me adecomposed case o

W ParaView Support _python
A place for questions about ParaViewWeb and other Peet [B8

ParaView-based Web technologies.
ParaView hackathon Wednesday, May 6. 7
® Announcements 12h

VR/AR 1/ mont

Aplace to discuss Virtual Realty and Augmented Reality
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Goals

 Tour of ParaView

« Launch ParaView in Client/Server mode on Cooley
« Show range of visualization methods
* Feel for ParaView “way”

« Scripting and running in batch mode
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Data

 Blood flow simulation data

* Multiple data types
* Continuum data field (unstructured mesh, tetrahedral)
« Particle data (unstructured points)
 Red Blood Cells (RBC, polygonal mesh, triangles)

* Generated using NekTar/LAMMPS simulation code

* Courtesy of George Karniadakis and Leopold Grinberg of
Brown University
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ParaView Architecture

 Three tier
« Data Server

« Render Server
« Client
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ParaView Architecture

 Three tier
« Data Server

« Render Server
« Client

8  Argonne Leadership Computing Facility

Data
Server

Client-Server

Render

Server

Client

AAAAAAAAAAAAAAAAAA



ParaView Architecture

e Three tier

« Data Server
« Render Server Client-Render Server-Data Server

« Client

Data Render
Server Server

Client

9  Argonne Leadership Computing Facility Argonne &

AAAAAAAAAAAAAAAAAA



ParaView on Cooley / Theta

Version 5.8.0 on Cooley
Version 5.7.0 on Theta

(Client and Server versions must match)

« On Cooley, add the following to your .soft.cooley file
(before @default):

@paraview-5.6.1
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ParaView on Cooley / Theta

[ 1
Version 5.8.0 on Cooley e
Version 5.7.0 on Theta _ & Paraview [ZT Edit View Sources Filters Animation Tools Help
(Client and Server versions must match) g & | g i P
After launching client locally — Load tate : 28 82 82 24 8 &2
— Connect —_— E ®
— Fetch servers (first time only) % dave Sereenshot
— Fetch Cooley configuration Save Geometry |
— Connect Tr——
— Configure server settings
— Connecting: Enter Password — °bg§;;j;3e“°;nformation .
— Open File el
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ParaView on Cooley / Theta

Version 5.8.0 on Cooley e S —————

Version 5.7.0 on Theta . -

(Client and Server versions must match)

After launching client locally

— Connect

— Fetch servers (first time only)

— Fetch Cooley configuration

— Connect e S Fm——————
Load Servers Save Servers Fetch Servers

— Configure server settings L Ll L L L

— Connecting: Enter Password Comnect B e

— Open File
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ParaView on Cooley / Theta

C NON ) Fetch Server Configurations
Configuration Name Server Source

Version 5.8.0 on Cooley RHEA@ORNL Kitware Inc.
Version 5.7.0 on Theta windows to RHEA@ORNL Kitware Inc.
(Client and Server versions must match)  TTAN@ORRL Kitware Inc.
After launching client locally indows to TITANGORNL fitware Inc.

cooeem | e
- Con neCt windows to COOLEY@ANL Kitware Inc.
— Fetch servers (first time only) THETAGANL Citware Inc.
— Fetch Cooley Configuration windows to THETA@ANL Kitware Inc.
— Connect EDISON@NERSC Kitware Inc.
_ Conflgure server Settlngs windows to EDISON@NERSC Kitware Inc.

Edit Sources Import Selected

— Connecting: Enter Password

— Open File e —
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ParaView on Cooley / Theta

O © Choose Server Configuration
Configuration Server

Version 5.8.0 on Cooley COOLEY@ANL csre://localhost
Version 5.7.0 on Theta THETAGANL cercifflocainost
(Client and Server versions must match)
After launching client locally
— Connect
— Fetch servers (first time only)
— Fetch Cooley configuration Add Server Edit Server Delete Server
— Connect Load Servers Save Servers Fetch Servers
— Configure server settings o
— Connecting: Enter Password jSomnect 1 Close
— Open File e
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ParaView on Cooley / Theta

Version 5.8.0 on Cooley
Version 5.7.0 on Theta

(Client and Server versions must match)
After launching client locally

— Connect

— Fetch servers (first time only)

— Fetch Cooley configuration

— Connect

— Configure server settings

— Connecting: Enter Password

— Open File
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@®  ® Connection Options for "COOLEY@ANL"

Xterm executable /opt/X11/bin/xterm -]

SSH executable ssh

Remote machine cooley.alcf.anl.gov
r-------------‘

Username YOURUSERNAME| I

r---------------------------1

ParaView version v5.8.0 |
l--------------

~

Client port 11111 v

Server port 30703 C

—------------‘
| Number of nodes to reserve 2 v |

INumber of minutes to reserve 20 9 |

------|=A======____

ccount Comp_Perf Workshc ||

| Queue training2 I
(& 5 N 3B B N N B B B |
Job name paraview_server

Cancel

|
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ParaView on Cooley / Theta

Version 5.8.0 on Cooley
Version 5.7.0 on Theta

(Client and Server versions must match)
After launching client locally

— Connect

— Fetch servers (first time only)

— Fetch Cooley configuration

— Connect

— Configure server settings

— Connecting: Enter Password

— Open File
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ParaView on Cooley / Theta

Version 5.8.0 on Cooley

Ve rS i O n 5 . 7 . O O n Th eta [ NON | Open File: (open multiple files with <ctrl> key.)
(CI i e nt a n d S e rve r Ve rS i O n S m u St m atCh ) Look in: = /lus/theta-fsO/projects/Comp_Perf_Workshop/visualization/DATA/BLOODFLOW_TUTORIAL_DATA/ E Q¢ Q| #&| @
After launching client locally B pertees vt
» R rbc_bad_step_.vtp
—_— C O n n e Ct » B rbc_good_step_..vtp

— Fetch servers (first time only)
— Fetch Cooley configuration
File name:  good_step_..vtp;artery_step_..vtu;particles_step_..vtu;rbc_bad_step_..vtp; Navigate ﬁ

— C O n n e Ct Files of type: = Supported Files (plt* plt* xinp *cosmo *.cgns *.cml *.csv *tsv *txt *CSV *TSV *TX a Cancel

— Connecting: Enter Password

— Open File ﬁ Path: /lus/theta-fsO/projects/Comp_Perf Workshop/
visualization/DATA/BLOODFLOW TUTORIAL DATA
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Load Multi-component Dataset

0@
p & BB »wa ? F &N K
B &= & 56 Ce a 3L
_ _ H O @ @ 8 ®©® © &
* Pipeline Browser oo

° CI'Ck Apply B buitin:

@ %‘ artery_step_00°
@ |- particles_step_00*
. . @ i) rbc_bad_step_00*
« Default values will result in:

@ W) rbc_good_step_00*

Lo

Information

@ Properties
Reset ¢ Delete ?

18 Argonne Leadership Computing Facility

uuuuuuuuuuuuuuuuuu



User Interface

Menu Bar ® ParaView File Edit View Sources Filters Tools Macros Help I\ 2 95 ™ 9O a ) Mon1l:17PM kmorel Q
EXe)e : » A ParaView 3.14.1-1643-g2537cab 64-bit )
Toolb p & B ®woe & ? @ANRPER E KID> DM G mmd 0
oolpars S I ‘ —
U B &% [@solid Color 1% | %) [surface OB s 28 L & b o2 gz iﬂ?'@'@ G
i C @ © = 2

006

Pipeline Browser

{uyout#le |+

ﬁ builtin:
@ t Cylinderl

Pipeline Browser

[Pmperties | Information |
Properties Panel —=#—
Apply Reset m@
Advanced Toggle— &l
= Properties (Cylinderl) Hr

Resolution = )= 50

Height 1

Radius 0.5

Center 0 0 0
Capping ™

= Display (GeometryRepresentation)

Color

[ @ Solid Color

) | @ .

3D View

( 0 Show ) ( wsEdit ) ( 7 Rescale ) v
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Simple Camera Manipulation

« Drag left, middle, right buttons for rotate, pan, zoom.
« Also use Shift, Ctrl modifiers.
« Hold down x, y, or z key to constrain rotation to a specific axis

P o SHC P SR U ERA 0. 5 SRR
B2BOEG
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Select which data to view o & B9 o ?F A

i ™ “ﬂ S 6 e | o Velooty B Magniuce [
290 0% YOS 2O
o 91 Pipeline Browser
H . . E builtin:
* Hide data sets with Eyeball icon

- Black (Open) == visible :EZS:;S‘;::ﬁ;.
» Grey (Closed)== hidden informaton
« Select artery step 000* in the Pipeline S
Browser
» Click on the name to highlight it = Proportios (arter.sisp.00° 3 o

@
&0

Cell/Point Array Status

« When manipulating appearance or 8 & oam
applying filters, these always affect the
selected data set

= Display (UnstructuredGridRepresentatior &)

[
o
&

Representation Surface

Coloring
o Velocity E Magnitude

Styling
Opacity _ 1

Lighting
Specular 0

Point Gaussian
Gaussian Radius g
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Display Properties

e 00 Properties
Apply Reset | 3 Delete | 7 |
F-|
[Search ... (use Esc to clear text) | ||E3% |
| S|

= Display (GeometryRe | & | | &l |

Representation | ¢, face

4k

Coloring
. @ Solid Color * |
w Show | w Edit |~ Rescale |
Styling
Opacity —) |1
Lighting
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Data Representation

Toggle Color Reset Scalar Mapped Vector
Legend Range Variable Component Representation

. | ] —
\ 1 ﬁlz | oV | 3 | Magnitude 2 ) [Surface'

Edit Custom Scalar
Colors Range

4k

800 = =
p® B ? QALRER » K<l > > Tme o J KAl DB Tmeo 0
0t (Ot ) B e W EAlELLE 666G B HLkk3dE 666G

[FRCN R R < ]

Apeine sromser ° =L
8 buittin

@ ) disk_out_refiex2

 Varisbies

7 Object 1ds

7 Global Element Ids
s

V ff Object Ids
/1 Global Element Ids
4 3

v
v
4 1ds

Time: 0

K> D> S Tmeo 0
B REARLLLE 666G

o I o ¥
/ # Unnamed block ID: 1 Type: HEXS. . V ## Unnamed block ID: 1 Type: HEXS. -
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Manipulating the color map o B BE Do R
' : 2 mo Velocity wagnimde 2]

VO o B © S 2 O

Pipeline Browser

» Under Coloring click Edit

.. Edit

) artery_step_00*

I'I‘E U Ul

¥ rbc_good_step_00°

006 Color Map Editor

Search ... (use Esc to clear text) AN - Information

Array Name: Count 006 Properties
Lock Data Range
Interpret Values As Categories Apply Reset 3¢ Delete ?
Rescale On Visibility Change

Mapping Data Search ... (use Esc to clear text) &85

= Properties (artery_step_00%) BB ol

22 Count
22 Velocity

- 7] * C I i C k favo ri teS i CO n < = Display (Unsg’lcturedGridFlepresentatior B -
Dat:;,e log scale when mapping data to colors [ ] S e I e Ct a P r e S et ::::s:mation Surface E

Enable opacity mapping for surfaces

Color Mapping Parameters Magnitude E
ColorSpace  orerging 8 — Default / All dropdown —
 Click Appl
Color Discretization p p y Opacity 1
Discretize
v:lrgser Of Table —~ 256 I;:;:ll':
{ ¥ 0
& = Render Vi
(5] = ender Views ([ Point Gaussian
- - . Gaussian Radius g Ar OHHEJ
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Undo Redo
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Camera Camera
Undo Redo
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Data Representation B BB e &

i 'iEI @ m % Velocity B MagnituB‘ Wireframe j
ey ® O s 2

Q6 Pipeline Browser

* Under Properties: Representation g ot

@ - artery_step_00"

dropdown, select Wireframe o | parics siep 00

@ W rbc_bad_step_00*
@ W) rbc_good_step_00*

Ziesuiocd Information

Q6 Properties
Apply Reset 3¢ Delete ?
Search ... (use Esc to clear text) £5%
= Properties (artery_step_00*) DD o -d

Cell/Point Array Status
22 Count

22 Velocity

= Display (UnstructuredGridRepresent P @ o] =]

<: RepresentatioD<Wireframe h

Coloring

o Velocity E Magnitude E
§ Show o Edit “" Rescale

Styling
Opacity

Line Width 1

Lighting
Specular
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Common Filters

Calculator @ Glyph

Stream Tracer

E9 Warp (vector)
. Group Datasets

. Extract Level
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Generate Streamlines o=

b @ Properties

B © Feet | % Do ?

Search ... (use Esc to clear text)

« Make sure artery _step 00* is selected in the
Pipeline Browser

* Main menu: Filters-> Alphabetical->Stream
Tracer - - .

« Seeds: Seed Type to High Resolution Line R

Integration BOTH E
B

= Properties (StreamTracer1) @

S O u rce . Direction

Integrator Type Runge-Kutta 4-5

 Click the Y Axis button Streamiine Parameters

. gt?:;rpnlime Length .+ |3B.5545B068847656 o
e Resolution: 25.
Seeds
PY Ap p I y eed Type High Resoclution Line Sourer
Show Line
Pick Both Points E Snap On Mesh Point
Point1 20.2772903442383  -10.5 4.29153442382812¢
Point2 20.2772903442383 10.5 4.29153442382812¢
X Axis
< Y Axis >
Z Axis
i< Resolution B D :

Note: Move mouse and use 'P' key to change point position
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o @ Properties

Streamlines as Tubes

Apply Reset 3 Delete ?

Search ... (use Esc to clear text)

 With StreamTracer1 selected: Filters-> o 5 e 5 o
. = Properties (Tube1 | |
Alphabetical->Tube .
. calars Count
e Radlus: 0.1 Vectors MNormals g
° Number of Sides g
Apply [ Capping
° . . . Radius —~
Coloring: Velocity - x ,;
us Oﬁ

Radius Factor 4
Use Default Normal

Default Normal g 0 1

= Display (GeometryRepresentation) | @ %) e
Representation Surface E
Coloring

o Velocity E Magnitiye E
- Edit . Rescale
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o @ Properties

Streamlines as Tubes

Apply Reset 3 Delete ?

Search ... (use Esc to clear text)

 With StreamTracer1 selected: Filters-> —
Alphabetical->Tube = Propertes (Tuoe?) B o (o)

Scalars Count

¢ Rad i u S : O . 1 Vectors Normals
o Ap p I y Number of Sides g

[ Capping
+ Coloring: Velocity — e O o
ing
. Vary Radius Off E
Opacity .

Radius Factor 4
Point Size 2

¢ Render LlneS AS TU beS Use Default Normal

. . Line Width Default Normal g 0 1
° LI n e Wl dth : 4 <« Render Lines As Tubes

Render Points As Spheres = Display (GeometryRepresentation) 0 B Q&
Representation Surface E
Coloring

o Velocity E Magnitiye E
- Edit . Rescale
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Cutting Planes (Slices) sl

« artery step 000* selected in the Pipeline Y —

B rowse I ﬁ Reset 9 Delete ?

i Filte rS->AI phabetica|->8| ice Search ... (use Esc to clear text)
* Click Gear Icon |

= Properties (Slice1) !
« Value Range: Delete All

b([

Slice Type Plane E
¢ N eW Ra n g e Show Plane
=1 gin position on mesh
° Ste S - 7 Snap Picked Point on Mesh Point
p - Origin | 20.2772903442383 0 4.29153442382812e

* Uncheck: Show Plane Mol ‘ ‘

X Normal Reset Bounds

Y Normal

Z Normal

Add Range Camera Normal Center on Bounds

Reset Camera to Normal

From -24.3334

Crinkle slice
To 24.3334 Triangulate the slice
—
<7Steps . Value Range: [-24.3334, 24.3334]
Can't use logarithmic scale when zero is in the range. 10
Use Logarithmic Scale

(_ OK _\(_Cancel_\
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Cutting Planes (Slices)
« Color by: Velocity

Argonne &
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Pipeline Browser

Data representation: Opacity

« artery step 000" selected in the Pipeline > @ e ser0
B rowse r == rbc_QOOd_Step__o Information
(x N} Properties

* Properties: Styling .
L) OpaCity: 0.2 Search ... (use Esc to clear text) 3%

= Properties (artery_step_00*) &) T

@
0

Cell/Point Array Status
22 Count
22 Velocity

= Display (UnstructuredGridRepresent: &) k)

@Q
0

Cube Axes Visibility
Representation Wireframe E
Coloring
o Velocity a Magnitude a
§ Show o Edit -~ Rescale
Scalar Coloring

Map Scalars
Interpolate Scalars Before Mapping

S;Ilga
<i£ - \_/ OD

Point Size 2
Line Width 1

33 Argonne Leadership Computing Facility Argonneé

AAAAAAAAAAAAAAAAAA




Animating Simulation Data

« Play button on the animation bar at the top of the GUI
« Pause to stop
 Loop: Repeat animation until stopped

I -:::JUUD 1 () Time:
@

34 Argonne Leadership Computing Facility
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Save Screenshot

1. Choose File —{@j Save Screenshot...
2. Complete the following dialogs.

Save Animation

1. File-> Save Animation
2. Animation Settings Dialog: Save Animation

3. Files of type:
- AVI
« PNG

35 Argonne Leadership Computing Facility

®00

Animation Settings Dialog

Animation Duration (sec) 0.00
Frame Rate (fps) 1.00

No. of Frames [ timestep 1

Number Of Frames 0 .
Resolution (pixels) 1306 699
Stereo Mode (if applicable) I No Stereo |4 ‘
Disconnect before saving animation
® 0 2 Save Animation - - \
( Save Animation ) ~ Cancel
Look in: | /Users/insley/Desktop/ 4 @ @
(] Macintos Filename
(3 insley
(] Desktop
(] Applicati
(] Documel
(] Movies
(J Music
([ Pictures
(= BRIC
(] Desktop
(] RBC_TUT_C
File name: animation-test.avi ok )
= y Files of type: | AVI files (*.avi) I+ ( Cancel
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Saving ParaView State

1. Choose File —-Save State...
= _pvsm (for restoring state in interactive mode)
= saved on the client side

2. Edit — Reset Session |{)
3. Choose File —Load State...
4. Load State Options

1. Use File Names From State

2. Search files under specified directory

3. Choose File Names

36 Argonne Leadership Computing Facility

[ ] @ Load State Options

Loaq State Data File Use File Names From State u
Options

@
i

X Cancel “- -
B
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Enter: Red Blood Cells

* Unhide good _rbc _step 000* and bad_rbc_step 000*
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Q @ Properties

Using color to differentiate data

Apply Reset 3 Delete ?
- Select one of the rbc data sets in the Pipeline Browser |
Y Colorlng SOIld CO|OI' = Properties (rbc_bad step. [P 0 & |
° E d it % CB!{TD:‘I; ;r::; Status
* Pick different colors for the two data sets 3% Normals

= Display (GeometryRepres ! (T (5] e

Representation Surface B
Colori
@ Solid Color 2
d Show o Edit “ Rescale
L] M P
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Saving ParaView State and Scripting

1. Choose File —Save State...
= . py (for use with pvbatch)
- any *modified* properties ceneratomtons
- all properties pr:::::: roTaceonrse B e e ——— _
= saved on the client side
2. Edit .py script

= short example, loop over time steps,
saving images in batch mode

O [ ] Python State Options

@ Skip Hidden Display Properties: Skip displays properties/representations for
elements hidden in a view.

&
&

X Cancel u
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Saving ParaView State and Scripting

At the top of the script:
iImport sys
start_frame=int(sys.argv[1])
num_frames=int(sys.argv[2])
IMAGE_DIR = “/path/to/where/we/should/save/images/

At the bottom of the script:
RenderView1.ViewSize = [1920, 1080]
time vals = artery step 0000vtu.TimestepValues

for i in range(start_frame, start frame+num_frames):
RenderView1.ViewTime = time_valsJi]
RenderView1.StillIRender()
IMAGE_FILE="%s/frame_%04d.png" % (IMAGE_DIR, i)
print ("saving: " + IMAGE_FILE)
Writelmage(IMAGE_FILE)
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Saving ParaView State and Scripting

« Copy python script to Cooley
« Submit batch job to render animation
* gsub —n 1 -t 60 —A Comp_Perf Workshop -q training2
/soft/visualization/paraview/v5.8.0/bin/pvbatch python_script.py 0 50
* gsub —n 1 -t 60 —A Comp_Perf Workshop -q training2
/soft/visualization/paraview/v5.8.0/bin/pvbatch python_script.py 50 50

* Encode frames using ffmpeg
= soft add +ffmpeg
* ffmpeg -r 25 -i /path/frame_%04d.png -r 25 -pix_fmt yuv420p movie 01.mp4
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Particles as Glyphs ©

BERTTE O Reset

 First need to add a Calculator Filter & Search ... (use Esc to clear tex)
 (this seems to be a bug with glyphs and = Properties (Calculator1)

vector data arrays) Attribute Type Point Data
¢ SeleCt paI'tIC|eSOOO* Coordinate Results

Result Normals

* Apply Calculator filter e Toooe

« Set equation to Velocity Result Array Name velocity vec
< Velocity >

Clear ( ] IHat jHat
sin cos tan abs sqrt
asin acos atan ceil floor
sinh cosh tanh ):"y exp
vivZ mag norm In Iog10

Scalars a Vectors

Replace Invalid Results

Replacement Value

Result Array Type Float
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Particles as Glyphs | & o

| = Apply | @ Reset | 3 Delete | 2 |

’Search ... (use Esc to clear text) ‘ £53

e

« With Calculator1 selected in Pipeline Browser
* Filters->Alphabetical->Glyph otyon source
* Glyph Type: Sphere eh Tyre [Sohere > 7]

Active Attributes

= Properties (Glyphl) | & || = ‘

» Orient: Unchecked (optional) Scalars | 3
« Scale Mode: off ‘;i‘m aielocily 3
» Set Scale Factor: 0.35

Scalin

e Glyph Mode: Every Nth Point e Mode | o —
o Stride: 10 ¢ am":_ﬁv: 0.35 :@

Masking
—
ph Mode | Eyery Nth Poin 2
Stride D

= Display (GeometryRepre | & || ®] |

Representation | Surface s ]

Coloring

| @ GlyphVector % || Magnitude |

[0 Show || & Edit || 7 Rescale |

= NATIONAL LABORATORY




Finalizing Glyphs

« Hide the Calculator1: Eye icon in Pipeline Browser
» Color Glyph1 by: Velocity
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Making it Look Pretty

 Ray Traced Rendering
« Enable Ray Tracing
* Shadows

« Samples Per Pixel
* Denoise
« Light Scale
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Ray Traced Rendering
Enable Ray Tracing

Shadows

Back End OSPRay raycaster

Ambient Samples
Samples Per Pixel 4

Progressive Passes 1

Denoise
Light Scale 1.25

Temporal Cache
Size

0
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Making

it Look Pretty
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QUESTIONS?

Joe Insley Silvio Rizzi Janet Knowles
insley@anl.gov srizzi@anl.gov jknowles@alcf.anl.gov
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